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Abstract
The capability of accurately predicting the roll force profile across a strip in the bite zone in cold rolling process is vital
for the calculation of strip profile. This paper presents a derivation of a precision mathematical model for predicting
variations in the roll force across a strip in cold rolling. While the derivation is based on an approximate 3-D theory of
rolling, this mathematical model also considers plastic deformation in the pre-deformation region which is located close to
the roll entrance before the strip enters the bite zone. Finally, the mathematical model is expressed as a boundary value
problem, and it predicts the roll force profile and tension profile in addition to lateral plastic strain profile.
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Fig. 1 Distribution of ¢, component of the plastic strain
rate tensor, predicted from FE simulation of cold
rolling. Note that plastic deformation occurs not
only in the bite zone but also in the pre and post

deformation zones.
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Fig. 2 A definition sketch of the bite zone of length I,
the pre deformation zone of length |, and the
plastic deformation zone of length |, residing
within the pre deformation zone.
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Fig. 3 Assumption of linear variation of the plastic
strain rate in the pre deformation zone.
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Fig. 4 A free body diagram of a narrow piece of the strip
in the pre-deformation zone. The diagram shows
only the longitudinal components of the force
vectors.
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Fig. 5 A free body diagram of a small element of the
strip in the bite zone. The diagram shows only
the lateral components of the force vectors.
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Fig. 6 A diagram showing the width spread occurring in
the pre-deformation zone and in the bite zone.
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